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REMARKS 



Claims 43-107 are pending. 

claims. . . 

averse applied respccftaUy^recooeid^on of AcresT^on 
In traverse, appuc r oo .rc .riven that they depend from elected 

K ,uiremen< in regard to dependent chum, 99-102, g.ven y „ „ 

JLeric independent claim 9S and are themselves geneno. IM* ^» 
aUowed, men dependent claims 99-102 would also be allowable a, leas, by re 
dependent upon an allowable generic claim. 

Cairns 43-66.98-.03, .06 and 107 renuin in dns case for reeo»sidera»on. 

■n.. p-j -HionsUndrr 1 11 1 , S^ond Paragaph: 

« • « 51 52 55 56 65 and 66 stand rejected under 35 O.S.C. §1 12, second 

S ° bnUtS *" ^ ° " ^L e1nelKiS „ advance this case to allowance, a few changes have 
matter of the invention. Nonetheless, to au 

been made. „ 

Applicant has replaced "insulative" with "insalattag". 

„ I dine a. least one verdcally-oriented sidewall spacer e*endtng upward from the 
^^1— 
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respective vertically-oriented .ayers. Further, in daim 51. W has been replaced "* 

Regarding claim 52, the "sidewall spacers" has been replaced with -vertically- 

oriented sidewall spacers." 

ofislands". "* 

plurality of fingers." 

Each of claims 65 and 66 has been amended to depend from claim 44 and to 
incorporate the features of claim 60. 

Accordingly, applicant submits that the claims now meet the requirements of §1 12, 
second paragraph. 

Th. R uction Up H- ^ ITSC SI 12 First Paragraph: 

Claims 43-66, 98, 103, 106 and 107 stand rejected under 35 USC §112, first 
pamgraph, for having subjec^^ 

way as to reasonably convey to one skilledinthe relevant a« that me mventor(s), attune 
the application was filed, had possession of the claimed invention. Apphcant respectfully 
traverses and submits that the subject matter of these pending claims are adequately 
described to convey possession of the claimed invention to those skilled ,n the art. 

Certain details of exemplary embodiments of the present invention are disclosed in 
^ater particularity in parent applications within the lineage of this case, which parent 
applications (i.e., U.S. Pat. No, 4,895,810 and 5,262,336) were incorporated by reference at 
..pageMineslS-nandpageKUneslS-U. ^^^^"^^ 
tfiv that already set forth in the prior appUcations, applicant chose to ^corporate some of this 

<U*.**> information through use of the incorporation-by-reference procedures. 

^ Mammi Qf patem Examining fa^, u, MPEP 608.01(P) S provides 
guidance for incorporation by reference, as excerpted below for the convenience of the 
Examiner. 

The Commissioner has considerable discretion in determining what 
Docke.No. 1138-071 Pagel2of23 Application No. 09/144.579 
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incorporation by reference policy, the Office ensures that reasonably complete 
disclosures are published as U.S. patents. ^ 

An application as filed must be complete in itself in order to comply 
with 35 U.S.C. 112. Material nevertheless may be incorporated by reference, Ex 
parte Schwarze, 151 USPQ 426 (Bd App. 1966). An application for a patent 
when filed may incorporate "essential material' 7 by reference to (1) a U.S. 
patent, (2) a US. patent application publication, or (3) a pending u.S. 
application, subject to the conditions set forth below. 

"Essential material" is defined as that which is necessary to (1) describe 
the claimed invention, (2) provide an enabling disclosure of the claimed 
invention, or (3) describe the best mode (35 U.S.C 112). In any apphcation 
which is to issue as a U.S. patent, essential material may not be incorporated by 
reference to (1) patents or applications published by foreign countries or a 
regional patent office, (2) non-patent publications, (3) a U.S. patent or 
apphcation which itself incorporates "essential material" by reference, or (4) a 
foreign application. MPEP 608.01 (p). 

Nonetheless, applicant has submitted herewith, certain amendments to the 
specification of the present application. These amendments copy portions of the prior 
incorporated applications and, therefore, do not introduce new matter. The MPEP addresses 
amendments to an application which are supported in the original description, as follows: 

2163.07(b) Incorporation by Reference 

Instead of repeating some information contained in another document, an 
application may attempt to incorporate the content of another document or 
part thereof by reference to the document in the text of the specification^ ^The 
information incorporated is as much a part of the apphcation as filed as if the 
text was repeated in the apphcation, and should be treated as part of the text ot 
the application as filed. Replacing the identified material incorporated by 
reference with the actual text is not new matter. MPEP §21 63.07(b). 

Additionally, for amendments that address functions or properties inherent to, 
e.g., a device previously disclosed, the MPEP states: 

21 63.07(a) Inherent Function, Theory, or Advantage 
By disclosing in a patent application a device that inherently performs a 
function or has a property, operates according to a theory or has an advantage, 
a patent application necessarily discloses that function, theory or advantage, 
even though it says nothing explicit concerning it The apphcation may later be 
amended to recite the function, theory or advantage without introducing 
prohibited new matter. In re Reynolds, 443 F.2d 384, 170 USPQ 94 (CCPA 
1371); In re Smythe, 480 F. 2d 1376, 178 USPQ 279 (CCPA 1973). "re- 
establish inherency, the extrinsic evidence 'must make clear that the missing 
descriptive matter is necessarily present in the thing described in the reference, 
and that it would be so recognized by persons of ordinary skill, inherency, 
however, may not be established by probabilities or possibilities. The mere fact 
that a certain thing may result from a given set of circumstances is not 
sufficient. 5 " In re Robertson, 169 F.3d 743, 745, 49 USPQ2d 1949, 1950-51 
(Fed.Cir. 1999) (citations omitted). MPEP §2 163.0 7 (a). 
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Claim 43 defines "a gate metal layer coextending over the doped polysilicon." 
Applicant submits that such features are supported by the specification of the present 
application, which includes incorporated U.S. Pat. No. 4,895,810, column 12, lines 25-64. 
Additionally, the "co-extending" property of the metal has been brought within the language 
of the present specification as supported by the application - e.g., including, but not limited 
to (i) the inherent properties of the metal or silicide depositions, (ii) FIG. 6B from 
incorporated U.S. Pat. No. 4,895,810 and (iii) incorporated U.S. Pat. No. 4,895,810, at 
column 12, lines 25-64, portions of which are now more expressly recited within the text of 
present application. 

Claim 44 defines "an insulating layer over the gate conductor, and an upper metal layer 
over me insulating layer and contacting the gate conductor through a via in the insulating layer.' 
Applicant submits that the specification of the present application, which includes 
incorporated U.S. Pat. Nos. 4,895,810 and 5,262,336, supports such features. The present 
specification at page 14, lines 25-27, describes that the completion steps "include opening 
gate contact vias at discrete locations ... and passivating the surface." Additionally, the 
provision of "upper metal and insulating layer" are supported within the application - e.g., 
including, but not limited to incorporated U.S. Pat. No. 5,262,336, at column 15, lines 3 1-54 
The present application has been amended to expressly recite some of this incorporated _ 
material within the text of the specification. Applicant further submits that the upper metal 
inherently contacts the gate metal through the insulative layer through at least some type of 
via or opening, e.g., including the disclosed opened-gate contact vias of the passivated 
surfaces, as persons skilled in the art would know. 

Likewise, claim 45 defines "a portion of the upper metal layer over the insulative 
layer contacting the source conductor in electrical isolation from the gate conductor." 
Applicant submits that the specification of the present application, which includes 
incorporated U.S. Pat Nos. 4,895,810 and 5,262,336, supports such features, such as forming 
insulating material over the source. As set forth in the present application, the insulating 
material can comprise the insulating material 272, such as that of FIG. 6C and/or other 
insulating or passivation material as incorporated by reference from U.S. Pat. No. 5,262,336. 
Regarding the upper metal over the insulating material, such structure also is supported by 
the application - e.g., including, but not limited to incorporated U.S. Pat. No. 5,262,336, at 
column 15, lines 31-54. The present application has been amended to expressly recite at least 



1^ /»0 iW, 



;« tA<t 



^^^rlZn^'^^^ incorporated subject matter within the text of me specification 
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/ C 



Finally, applicant tehsr suM* to. upper m«al is inherently understood to contact 

provision, e.g.. such as a via. 

Claim 46 defines "an insulating layer over the gate conductor; and an upper metal layer 
over** insulating layer and contacting the ver^^ 

intheixKulatinglaye, For reasons similar to those presented above relative to chum 45, 

.pplic^subrni*^ "i 
cL 46 - e.g., including by W of incorporated U.S. Pat. No, 4,895,810 and 5,262.336. ^ 

Regarding claims 60-65, applicant further extends the general traverse of the 
Examiner's rejection under § 112, first paragraph, and addidonaUy, again notes the support 
within the present specification as pointed out above relative to claims 43-46. 

Concerning the insulating materials, and specific exemplary types, applicant submits 
Lt the specification supports such features -e.g., as set forth in incorporated 5,262,336 In 
addition, the specification of the present application has been tended to recite some of the 
£ exemplary insulating materials of mcorporated-by-reference U.S. Pat. No. 5,262,336. ^ 
Claim 98 defines a gate structure comprising "metal disposed coextensively over the 
doped polysilicon" and that metallization contacts the gate structure through the insulatmg 
layer Further, claim 103 further defines the metallization over the insulating matenal as 
' - comprising aluminum. Applicant submits that the present specification supports these 
features of claims 98 and 103 - e.g., similarly as submitted above relative to claims 43-46. 
Claims 99-102 are similarly supported. 

Accordingly, applicant submits that the present application provides sufficient 
description to convey to one skilled in the relevant art that the inventor^), at the time the 
application was filed, had possession of the claimed invention. 
Th<» In jections Ur Her 35 USC S103: 

Claims 43-48, 50-53, 57, 58, 60-66, 98, 103 and 106 stand rejected under 35 U.S.C 
§103 as being unpatentable over Sakamoto in view of Korman et al. Applicant respectfully 
traverses this rejection. 

Independent claim 43 defines a 

43. A recessed gate field effect power MOS device having a verticalry-oriented channel 
comprising: 



tJa patent . 
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agaieoxiuc»jr elevation of the 

a gate conductor disposed within the first trench to a depth of at least an 

a first vertical lay" pomoo caorJs»u. a 5^ „erfal lsyer portion 

having - oxide lining <pO. 5(a)). Sakamoto further discloses dosing one - 
polysilicon in the trench for the gate electrode. 

Korman disdoses . laKra. power fe.d effect semiconductor device having a bod, 
region self-aligned with respect to an aperture in the gaK electrode. Korman caches the gate 

8, lines 35-36). 

As indicated by the Federal Circuit, ateaching or suggestion to make the claimed 
VaeA 20 U.S.P.Q. 2d .438 (Fed. Cir. 19M> does^JMc^uggetf «B4- 

*i*»idyii«^ Likewise, Korman docs no. disclose or -fl*? 
vertica! power MOSFET devic* ofjSarnoto, assisting such vertical devtces nor Out ,ts 
^self-ahgninglaia! gate-fingers could assist such vertica. devices. Indeed, thrs 
^en, per things of Sakamoto for gate, of vertica. power MOSFETS y = 
Lr JL- or po.ysl.icon, not both. Based on titese a*ib,«es, applicant submrts d- - 

presently claimed invention. Rafter, appUcan, respectful* proposes that me only suggestion 
Docke.No. H3WTF1 " - 23 Application No. 09/144,579 
Received from < 503 973 1459 > at 1M0 1 6:43:07 PM [Eastern Standard Time] 



DEC-04-2001 16:00 MARGER JOHNSON ET AL 503 973 1459 P. 20/28 



of a combination of Sakamoto and Konnan comes *- - ***** 
L^onofmepresen, invention • A— ly, appHcan, S u^. ^ u>d^t 

olaim 4 3 up.— -— — * , ^ h ^~ 4 r^r 

« also are pa.en.able, a« k« by reason of depending upon a pa.en.anle base clann. 

Dependent elaim 44 further ^ ! = *•«-!» Mnd * C, ° r • 

upper n^ layer oyer the insult layer - -f-*!^ 

Zlan ehher alone or in common, independent of the pa^il* of .ts base clam, 

Dependent claim 46 further defines an insula«r* byeroye. conductor andan, 

-^r^hrough a viainlhe insulating layer. For _ sunilar • torn - 
Zrofthepa.lbi.^ of claim 44, applican. submHs tha. claim 46 i, panm.ab,eover 
S^Jd^eim^^ 

base claim. 

De^tatd* 60 and 64 each define fte gaK meral layer aa comprising 
aH^inuu, Again, M^^tf .^^^*«^^••* l " , f■ ,l- 
:! l Z. of JU or po.ysUico, Konnan .caches of a gae electrode coming htamum 
siHcide disposed on polysiHcoa NeUher M^dntaa on police* f*a gatt . 
sfruoure as presently, defined. Accordingly, applicant submits that dependent ciauns 60 and 
Mar. payable over Sakamoto and Konnan either singularly or taken togemer, 
independenUy of their base claims. 

Additionally, dependent claim 62 further defines the gate conductor comprising 
refractory metal suicide over me polysihcon and beneath a gate metal, and 64 further defines 
-uTe gi m«a> as comprising alurninum. Finding no disclosure or suggestion 
"and Lmaiforluch multilayered gate conduct as defined in claims 62 and 64, applet 
submits mat dependent Calms 62 and 64 are further paterae over these references 
independently of Hieir base claims. 

Claims 49 and 59 were rejected under 35 U.S.C §103 as being unpatentable over 
Sakamoto in view of Konnan et all, and further in view of Davis. Applicant respectfully 
traverses this rejection. 
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portion of the body Uye, subjacent to firs, vemcal layer port.cn has rfkas 

DaviS ai Sd o aeS aMOSF E Tdevic=con^ e -P»^(») ; ^" ,gFIal 

-^55 Indeed, applicant submit tha. an artisan upon reading Dav.s. would 
^nce of some objective caching h the prior art or teachings of 

~;=o«a^ n of D ^^ r ^ 49 

and 54, and *at, therefore, these claims ate patentable. 

Cairns 55, 56, 59 and ,07 were reject under ,5 U.S.C. 5 !03 as being u^«a b ,e 
over Sakamoto inviewof KormanetaU, and further in view of B,anc»ard. Appucam 
respectfully traverses this rejection. 

Angers of an interdigitated source-gate structure. 

die>ec*ie mrteria, to obtain increased thinness of to g«e die,een* on the 
^groove. References. 4h^ 

(33) in the groove. 

Applicant submits that jilanchardjends w m^i^^-^^— 
Safcomoto, Korman and Davis,tha, has no. aWy been addressed above, discing or 
^es^ to combir^on of features of the presently claimed invenuon. TWO =. 
^ent C^ns 55, 56, 59 and .07 are potable over Satomoto, Korman and Blanche*, 
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Regards nop 4,895,810, which has priority as early as 

M ' yl7 - 1988 - r^^T^--*-*----* Accord^, claim 
}. ■ i><t therefore, are not available as prior an reia ..,.i„.00-103 106andl07. 

98ispatmte b 1 eove.*es.r=fe r enc««o g e*erwl«hder^e«.cla. ra s99-103. lOoar, 

ln vie W o ft heabovearr.endme tt ,sar J r^ 

f 



20575 

f ATENT THADEM ARK OFFICE 



Respectfully submitted, 

MARGER JOHNSON & McCOLLOM, P.C.. 




Alexander C. Johnson, Jr. 
Reg. No. 29,396 

MARGER JOHNSON & McCOLLOM 
1030 SW Morrison Street 
Portland, OR 97205 

(503>222 - 3613 FAX COPY BECBVEO 

DEC 4 - 200* 

TECHNOLOGY CENTER 2800 



Docket No. 1138-071 
Received from < 503 973 1459 > at 1214/01 6:43:07 PM [Eastern Standard Time] 



Page 19 of 23 



Application No. 09/144,579 



DEC-04-2001 16:02 



MARGER JOHNSON ET AL 



503 973 1459 P. 23/28 



VERSION WITH 



MARKINGS TO SHOW CHANGES MADE 



in the specification: 

_ U.S. Pat. No. 4,895,810. racorp . theMBp0 |y S ,lic»n between the two 

»— - — — - ~ 19 ofUS. Pat No. 4,S,5, 8 .0, ame«n .aver 

sidewall spacers. Referencing FIGS. 6B I • of n^aen, is 

of substantial electrical conductivity, preferably 5 . ^ ^ ^ 

.nd on the polysfficon layer 232. Tins tneans <* "°* bot fte oxide 

si dewalls262, ^.ernaUvely, con«^, ^ meBl to to * placed on top of 

spunerinn. « Pi*** " ~, ^ afterwards. If spurring or evaporauon 

Onpa^H.afUrUne^^fonowtagpa^pnsnavebeeninse-ed: 

WW for example, a second tayer of metal - . 

double oratriple layer of metal can ^^^mgetherin 
This measnre improves current handhng capabd«y, hnks the so 

Referencing FIGS. ^i^. photoresist or any 

appUedontopofarea^O and 228. flayer may * b 

sW face planarizatkm and may be applied unng spm, spray, 

» on of 2? Application No. 09/144,579 
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one skilled in the art to give the preferred coating. H_rfa*. can be done by conventual 
techniques familiar to one skilled m the art, such as plasma etching, ion milling, react.™ .on 
etching, or we, chemical etching. The underlying layers 228 and 230, of 4= source and gate 
respectively, remain covered and thus unetched. Ne*. artifacts 274 are etched away, and any 
metal extending downward along the sldewalls can be removed by continuing the etch. In 
some procures, layer 272 is then removed by any conventional means. However, rf layer 
272 is a material that can remain on the device surface, such as glass, its removal is not 
necessary. A passivation layer is then deposited, as is commonly done. 

In accordance with an exemplary embodiment of the present invention, the 
passivation layer comprises « least one of the group consisting of oxide, nitride, glass and 
phosphosilicate glass (PSG). e.g., as set forth in incorporated S.262.H6 (e.g., a, column 24, 
line 61 to column 27, line 50). - 



Tn the drawings : 

New Figs. GB and 6C are added. 

In the claims : 

Claims 45, 50-52, 55-56 and 65-66 have been amended as follows: 

45. (Amended) A recessed gate field effect power MOS device according to claim 

44 wherein a portion of the upper metal layer over the [insulauve] jn^infi layer contacts the 

source conductor in electrical isolation from the gate conductor. 

50. (Amended) A recessed gate field effect power MOS device according to claim 
43 including [a] at least one vertically-oriented sidewall spacer extending upward from the upper 
surface of the irrrr*-, ^ -* ™« verily-oriented sidewall spacers atop [the] their 
respective vertically-oriented layers. 

51. (Amended) A recessed gate field effect power MOS device according to claim 
^ at. least first and second o f said vertically-oriented layer on [each side] 

respective sides of the trench, each having one of said vertically-oriented sidewall spacer 
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conductor, 
52 



(Amended) A recessed gate field effect power MOS device according to claim 

sidewall spacers and contacting the verticaUy-extending source conductor. 
55. (Amerxied) A recess* gattfieWe^ 

enclosing a plurality of isiands, each of said pluraWy ofislandi containing a downward 
e^ing finger of source conductor surrounded by a portion of the aenve body region 
including said vertical channel channel h^a^detWineachislandby aperimetral 

length of the island. 

• 56. (Amended) A recessed gate field effect power MOS device according to claim 
43 wherein the first trench, the gate oxide layer and the gate conductor together form a gate 
suture configured as a finger, said recessed gate field effect power MOS device comprising a 

plurality of said finger; 

the source conductor intermediate the fingers of said plurality offerers to define an 

[interdigited] interdieitated source-gate structure. 

65. (Amended) A recessed gate field effect power MOS device according to claim 

[6 01 44, wherein «- f— 1 '~ * hmigam ' * e ^ ^ 

aluminum. 
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« (Al ^A^^«^^»" d - i - ,00a, * ,,,B * 1 " 

(PSG). 

Claims 67-97, 104 and 105 have been canceled. 
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